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ISWI In Morocco

Team of two professors and six Ph.D students
Laboratory of High Energy Physics and Astronomy
Cady Ayyad University; Marrakech

Main purpose

Analyse the thermosphere/ionosphre coupling over African mid-latitude area. LS = =
Data Oukaimeden Observatory (31.206°N,

7.8660°W, 22.84°N magnetic)

- Thermospheric winds and temperature from Fabry-Perrot interferometer.
- Plasma irregularities occurrence and dynamics from wide angle viewing camera.
- lonospheric TEC from five GPS stations in Morocco.
- lonospheric and thermospheric satellite data.

How we get involved.
- In 2010 an ISWI delegation arrived to Morocco with
proposed installations of observation instruments.
- In November 2013, the RENOIR "Remote Equatorial
Nighttime Observatory of lonospheric Region" experiment in
collaboration with the University of Illinois has been
deployed at Oukaimeden Observatory.
- In May 2014, International School on Space Weather at
Cady Ayyad University.

T




Analyses of the TEC over Morocco

Latitude

Objectives: Climatology of the TEC over Oukaimeden Observatory

- Analyses of the TEC from five GPS stations in SR TRRRRE
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Morocco (including Marrakech).
- Dynamics of the TEC in quiet and disturbed
times.
- Regional attributes of the TEC over Morocco;
1) climatology, 2) seasonal behavior,
3) dependance on solar cycle T = et
- Analyses of the thermosphere/ionosphere b ‘ 5 e o o]
coupling. R B e
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Fabry-Perot interferometer

» Light enters two parallel, partially-reflective
glass plates after passing through the redline

« Fit fringes to model and back out relevant

filter and is then focused onto a CCD airglow parameters through an inversion

» Plate separation causes phase offsets that

create interference on the imagin lane
B P « Background -~ Ig

« Intensity ~ |, - g
« Velocity ~ AA,
« Temperature ~ Opyum

Extended
Source

RENOIR @ Oukaimeden Viewing Geometry
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Airglow veiwing directions;
North, South,

East, West and Zenith
With a laser reference.



Large angle viewing camera
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Keogramm of plasma bubbles

OUK (630.0 nm): 01-02 Mar 2014
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- Tracking of the ionospheric structures taking place over the studied area.

- Occurrence of Equatorial plasma bubbles.
- Occurrence of Traveling ionospheric disturbances and MSTID.

- Effect of storm time on plasma drift velocity and irregularities occurrence.
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Swarm data to study storm time
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Thermosphere Dynamics in quiet and disturbed conditions

Data = Zonal and meridional winds + Temperature; 2014, 2015 and 2016.

- Establish the climatology of the zonal and meridional winds.

- Comparison with HWM14 model.

- lllustrate the wind and temperature variations with saisons.

- lllustrate the wind and temperature variations with the solar cycle.

- lllustrate the variations in quiet and disturbed geomagnetic conditions.

- Case study of a geomagnetic storms; 27 February 2014 (FPI, Camera and TEC),
2015 St Patrick day (FPI network, GPS TEC, SWARM data), 03 Nov 2003 storm.

ISES Selar Cycle Sunspot Number Progression
Chserved data through Mor 2017
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Study of the data from FPI;
Questions to answear

Identification and occurrence of the different type of tides .
Identification and occurrence of the MTM phenomena.
Identification and occurrence of gravity waves.

Identification and occurrence of other type of waves.

Energy budget of the subsequent heating of the thermosphere.

Storm time interference with the background wind.
Storm time circulation and MTM phenomena.
Transport of the energy from high to low latitudes.
Seasonal reaction of the thermosphere to the storm.

Thermospher/lonosphere coupling during quiet and disturbed times.
- Effect of tides (waves) on the ionosphere.
- Effetc of storms on the ionosphere.

Comparison with different physics based models to understand the step
By step mechasisms .....
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